This work aimed to study the effect of two different levels of ration energy supplemented with Alpinia officinarum. Rabbits were classified into six equal groups (G1-G6). The 1 st and 4 th groups received basal ration with 100 % and 90 % energy requirement and served as first and second control respectively. The 2 nd and the 3 rd groups received basal ration with 100 % energy requirement supplemented with Alpinia officinarum at the level of 0.5 and 1.0 %, respectively. The 5 th and 6 th groups received basal ration with 90 % energy requirement with Alpinia officinarum at the level of 0.5 and 1.0 %, respectively. The 90% energy containing diet showed significant increased (P<0.05) in DM and CF digestibility, while EE digestibility was significantly (P<0.05) decreased. Lesser galangal as feed additives showed significant (P<0.05) increased in DM, OM, CF, NFE digestibility and TDN value. There were significant interaction values between energy and supplementation levels on digestibility coefficient of DM, OM, CF, EE, NFE and TDN value. Supplementation of Lesser galangal at 0.5 % or 1% significantly increased final body weight gain, ADG, feed conversion, while slightly decreased feed intake. The 90% energy and 1% lesser galangal (G 6 ) recorded the best values of final body weight, body daily weight gain and feed conversion.
The hypothesis that if any component lowered circulating glucose levels, indicating that this component is enhancing insulin sensitivity as well as improving the utilization of low energy diet. Some essential oils lowered circulating glucose levels and systolic blood pressure, suggesting that these natural products are enhancing insulin sensitivity (Talpur et al., 2005) . Darylheptanoid isolated from lesser galangal suppressed the lipopolysaccharide (Yadav et al., 2003) . Six diarylheptanoids isolated from the rhizome of (AO) inhibitors of nitric oxide production in the lipopolysaccharide-activated macrophage cell (Lee et al., 2006) . Pancreatic lipase inhibitors from the rhizome of (AO) may be effective as hypolipidemic agents (Shin et al., 2004) . Galangin could lead to the development of new combination antibiotics against methicillin-resistant Staphylococcus aureus infection (Lee, 2008) . Diarylheptanoid could interact with subunit A of Escherichia coli DNA gyrase (Subramanian et al., 2009) .
Alpinia officinarum has hemostatic actions that may provide a therapeutic potential for the management of deficient primary hemostasis (Subramanian et al., 2009) . Alpinia officinarum rhizomes is viable therapeutic for the treatment of acute and chronic arthritis (Lee et al., 2009) . All diarylheptanoids exhibited potential antiviral activity against influenza virus in vitro (Sawamura et al., 2010) . Alpinia officinarum rhizome as anti-inflammatory drug may be explained by the inhibition of nitric oxide production in activated macrophages (Lee et al., 2006) . Galangin may be agent for prevention of skin cancer (Lu et al., 2007) . Alpinia officinarum may be the potential source of free radical scavengers from natural plant (Kim et al., 1997) . The three new diarylheptanoids isolated from the ethanol extract from the rhizomes of Alpinia officinarum are antibacterial active (Zhang et al., 2010) .
Chemical analysis of experimental rations and feces were analyzed according to A.O.A.C (2000) methods. Neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid detergent lignin (ADL)} were also determined in the experimental rations according to Goering and Van Soest (1970) . Hemicellulose was calculated as the difference between NDF and ADF, while cellulose was calculated as the difference between ADF and ADL.
Digestible energy (DE) was calculated according to Cheek (1987) as following:
DE (MJ/ kg DM) = 4.36 -0.04 x NDF%. Non fibrous carbohydrates (NFC), calculated according to Calsamiglia et al. (1995) using the following equation: NFC = 100 -{CP + EE + Ash + NDF}. Diets were offered pelleted and the diameter of the pellets was 4 mm.
Economical efficiency of experimental diets was calculated according to the local market price of ingredients and rabbit live body weight as following:
Net revenue = total revenue -total feed cost. Economical efficiency (%) = net revenue/ total feed cost %. Collected data were subjected to statistical analysis as two factors-factorial analysis of variance using the general linear model procedure of SPSS (1998). Duncan's Multiple Range Test (1955) was used to separate means when the dietary treatment effect was significant.
Results and discussion

Chemical analysis and cell wall constituents of the experimental diets
Digestible energy for six tested rations (G1-G6) was 2.516, 2.512, 2.507, 2.254, 2.252 and 2.256 (MJ/ kg DM), respectively (Table 2) . These variations were related to differ in ingredients that used in ration formulations. The 90% of energy level showed slightly increase in NDF, ADF, ADL and hemicellulose contents as well as cellulose content of experimental rations showed approximately the same trend (Table 2) .
Nutrient digestibility and nutritive values of the experimental diets
Either 100% or 90% of energy level showed insignificant effects (P>0.05) on OM, CP and NFE digestibility and TDN value (Table 3) . Lesser galangal as feed additives at 0.5 % or 1 % significantly (P>0.05) increased the DM, OM, CF, NFE digestibility's and TDN value, while showed insignificant effects on CP and EE digestibility's and DCP value (Table 3) . These significant improvements may be due to the hard fiber nature of branched pieces of powdered rhizome are from 1.5 to 3 inches in length, and seldom more than 0.75 inch thick as noticed by (Srividya et al., 2010) . The 90% energy level significantly improved (P<0.05) the DM and CF digestibility while EE digestibility was significantly (P<0.05) decreased (Table 3) . This significant improved in DM and CF at the lesser energy level indicated that decreasing the dietary energy level be against the level of fiber which leads to improve the properties of digestion of rabbits. Similar results obtained in rabbit by (Gidenne 1992) , who reported that adaptation to a high-fibre diet resulted in a higher digestive volume for colon and caecum, related to an improved degradation of cell wall. Furthermore, digestive efficiency in the small intestine appeared higher for rabbits adapted to a high-fibre diet than that for rabbits initially fed on a low-fibre diet.
There were significant (P<0.05) interaction between the energy and lesser galangal levels on digestibility coefficient of DM, OM, CF, EE, NFE and TDN value (Table 4) . These significant coefficient may be due to the diarylheptanoids isolated from the rhizome of (AO) inhibitors of nitric oxide production in lip polysaccharide (Lee et al., 2006) .On other hand may be due to the antibacterial effect of lesser galangal, as shown by (Eumkeb et al., 2010) who said that galangin caused damage to the ultra structures of the cells of penicillinase and β-lactamase penicillinase and β-lactamase strain.
However, it had no significant effect on CP digestibility and DCP value, rabbits that received 100% energy requirement + 0.5 % lesser galangal (G 2 ) showed that the best digestion coefficients of CP, EE, NFE and nutritive values TDN and DCP (Table 4 ). This may be due to the completely covered energy requirement of rabbit. On the other hand rabbits received 90 % energy requirement + 1% lesser galangal (G 6 ) recorded the best DM, OM and CF digestibility. This may be due to the moderate potent antimicrobial activity of lesser galangal against the Bacillus cereus, Staphylococcus aureas, Pseudomonas auroginosa and Escherichia coli (Srividya et al., 2010) , or may be due to the ability of lesser galangal on enhancing insulin sensitivity (Talpur et al., 2005) .
Growth performance of the experimental groups
The energy levels showed insignificant effect on final weight, total body weight gain, ADG (g); feed intake as DM, TDN, CP, and DCP, (g/day) and feed conversion (g intake /g gain) of DM, TDN, CP and DCP, respectively (Table 5) . Lesser galangal supplementation at 0.5 % or 1% significantly increased final body weight gain, ADG, feed conversion, while slightly decreased feed intake. These significant increases may be due to the damage repairing effect in digestive tract as reporting by (Purnak et al., 2010) who reported that, (AO) is considered adjunctive drug for treated acute gastrointestinal bleeding case with a low platelet count and defective hemostasis.
Addition of Lesser galangal at 1% significantly (P<0.05) improved the final body weight gain by (2.31%), and average daily gain by (2.54%) compared to the control group. This significant increased in body weight may be due to the lesser galangal pleasantly aromatic and mildly spicy taste, and is suitable for all conditions where the central areas of the body need greater warmth, as noticed by (Srividya et al., 2010) .
There were no interactions between energy and lesser galangal levels ( Table 6 ). The 90% energy with 1% lesser galangal (G 6 ) recorded the best values of final body weight, body weight gain, and average daily gain as well as feed conversion. These best values may be due to the hypolipidemic activity of (AO) is due to the inhibition of pancreatic lipase. Similar result obtained by (Shin et al., 2003) .
Carcass characteristics of the experimental groups
Both energy and lesser galangal levels had no significant effect (P>0.05) on digestive tract, carcass cuts and chemical analysis of the 9, 10 and 11 th ribs (Table 7 ).
There were insignificant interaction values between energy and lesser galangal levels on digestive tract empty body weight, edible offal's and chemical analysis of the 9, 10 and 11 th ribs (Table 8 ). The 90% energy and 1% lesser galangal (G 6 ) recorded the best values of carcass weight, dressing percentages and carcass cuts. These best values may be due to the effective of lesser galangal as hypolipidemic agents (Shin et al., 2004) .
The significant (P<0.05) interaction may be due to the ability of lesser galangal on repairing damage protein as shown by (Tabata et al., 2009 ) who cleared that diarylheptanoids derived from (AO) have marked antitumor activities activity against neuroblastoma cells. In other words, may be due to its effect for dyspepsia biliary symptoms, bowel spasm and angina as reported by (Shin et al., 2003) .
External, internal offal's (Giblets) and digestive tract measurements
The energy levels showed insignificant effect on external, internal offal's (Giblets) and digestive tract measurements (Table 9 ). Lesser galangal also showed insignificant effect on external offal's; internal offal's (Giblets) except for lungs (weight and % of SW) that showed significant decreased compared to control; digestive tract except for content of stomach and empty of small intestine (weight and % of SW) were significant decreased compared to control. The significant decrease in both lungs and empty of small intestine (weight and % of SW), may be due to the inhibitory effect of fatty acid syntheses of lesser galangal as reported by (Shin et al., 2004) . Similar results cleared by (Li and Tian 2003) who noted that, galangal extract can potently inhibit fatty-acid syntheses.
The interaction values between energy and lesser galangal levels showed significant increase (P<0.05) on liver and total internal offal's (% of SW); lungs, full & content of stomach and digestive tract content (weight, g and % of SW) (Table 10) . These results may be due to that galangin with anti-oxidative and free radical scavenging activities is capable of modulating enzyme activities as cleared by (Heo et al., 2001 ).
Economical evaluation
The profitability of using lesser galangal depends upon the price of tested diets and the growth performance of rabbits fed these diets (Table 11 ). The cost of one kg feed, (LE) was decreased by 6.92, 4.42 and 3.23 % in G 4 , G 5 and G 6 , respectively compared to control diet G 1 . This result was due to the lowered energy level by 10% as quantity which under this study was considered the expensive components in diet. The 90% energy requirements with 0.5 % or 1% lesser galangal showed the high values of net revenue, economical efficiency and relative economic efficiency as well as the low value of feed cost/ kg live body weight (LE). This high values was due to the ability of lesser galangal in raising the ration value by improving the utilization of low energy diet as our hypothesis via enhancing pancreatic insulin sensitivity. The 90% energy level with 0.5% lesser galangal (G 5 ) diet recorded the highest value of relative economic efficiency (111.4%) and the lowest value of feed cost/ kg live body weight (5.45 LE). These results are in agreement with those obtained by Ibrahim et al. (2009) who fed rabbits on two different levels of energy supplemented with herbs mixture at level of (1:1:1) of Artemisia herba-alba, Matricaria recutita L. and Chrysanthemum coronarium.
Conclusion
Lowering the dietary energy level from 100% to 90% of requirements with 0.5 % lesser galangal as feed additives improved the DM, OM, CP, CF, NFE digestibility's and TDN and DCP values as well as realized the highest value of relative economic efficiency followed by the lowest value of feed cost/ kg live body weight. Our data suggest that AO can be considered as growth promoter that is effective for improving the utilization of low energy diet by lowering circulating glucose levels through enhancing insulin sensitivity. (Liver, heart, kidneys, lungs, spleen and testes 4 Body weight x price of one kg at selling which was LE 20. 5 net revenue per unit of total cost. 6 Assuming that the relative economic efficiency of control diet equal 100. 7 Feed cost/kg LBW = feed intake * price of kg / Live weight.
